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THE VALUE OF BARNYARD MANURE ON UTAH SOILS 
By 
F. S. HARRIS· 
New countries rarely appreciate the value of barnyard manure. 
It is not until the soil begins to be depleted of its fertility and the 
yield of crops begins to decline that manure is given the atten-
tion that its value justifies. In n~w countries it is not un-
common to see manure hauled into a rut in the road or left in 
scattered -heaps along the roadside or th~ ditch bank. Often a 
year's accumulation of manure is drawn out of the barn or corral 
in scrapers and added to a pile containing the accumulation of 
previous years. 
As the development of the country progresses the rancher 
begins to feel himself in luck when he has a chance to get his 
yards cleaned for nothing. A nearby farmer hauls the manure 
ltO his own farm, receiving the It¥inure for his trouble. The 
rancher is likely to consider himsETIf particularly fortunate if he 
is able to get twenty-five or fifty cents a ton for the manure 
besides getting it out of the way. It is not usually until hi~h­
priced cash crops are raised that the farmer is made to realize 
how valuable manure really is. 
The soils of Utah were considered unusually fertile and as a 
result the proper use o.f manure has been delayed as in all new 
countries. In regions of intensive agriculture, considerable de-
mand has developed for manure; but most farmers have no very 
definite idea as to just what they could afford to pay for it. 
It was with a view of getting definite information on the res-
ponse of Utah soils to farm manure that the experiments re-
ported in this bulletin were undertaken. 
CONDITIO.N OF THE EXPERIMENT 
Most of the experiments herin reported were conducted on the 
irrigated farm of the Experiment Station at Greenville, two miles 
north of the Agricultural College. This is a deep, rather fertile 
limestone soil that is adapted to the raising of ordinary farm 
*The author wishes to acknowledge his indebtedness to Messrs. A. E. 
Bowman, H. W. Stucki, H. J. Maughan, D. W. Pittman, J. W. Jones, and 
A. F. Bracken who conducted various parts of the field work reported 
herein and Mr. N. 1. Butt who assisted in preparing the material for 
publication. . . 
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cr9Ps such as alfalfa, sugar-beets, potatoes, corn, and the small 
grains. Apples, berries, and garden crops also do well on this soil. 
The chemical composition of the soil "is shown in Table I and 
the precipitation on the farm during the years of the experiments 
Table I. Chemical Composition of Greenville Loam Soil. 
(From Utah E xperiment Station Bulletin 115, p. 202.) 
Determination 
Jn~~~~~~_~ __ ~~~_i_~_~_~_~_~~~ \ 
Potash ( K 20) ------------
Soda (Na20) ---- ---- ---- --
Lime (CaO) ____ __ ____ ____ 
Magnes ia ( MgO ) ________ 
Oxide of Iron (Fe 0 ) 
2 a 
Alumina (Al2 0 3 ) ------
Phosphor ic Acid 
(P20 5)-------------- ---- --
Carbon dioxide (C0
2
) 
Volat ile matter.. __ ____ __ 
1 
'I 
Depth in Feet 
1 I 2 1 3 I 4 1 6 1 6 1 7 1 8 
42 .18[36.51132 .15[ 41.65 28.72 29. 64131.14130.75 
.67 1 .89 .59 .82 .61 
.74 .79 \ .75 
.35 .47 1 .47 .62 :37 " .42 1 .4 5 .74 
16.88 17.80 21.34 15.60 22 .62 23 .15 22.24 21.78 
6.10 9.46 7.57 7.48 9.36 5.89 6.06 5.63 
3.03 2.69 3.46 2 .95 2.17 2.42 2.47 2.54 
5.64 4.69 3.40 6.09 5.33 8.07 7.90 1 9.03 
I I I 1 
.41 .29 \ 4.34 .19
1 
.~2 1 .06 1 .07 .11 
19.83 123.11 26.67 20.88 29.31 29 .57 28.80 28 .13 
5.60 1 3.38 1 3.93 4 .23 .91 .95 ________ 1 .24 
TotaL _______ ______ _ __ 1100 .69 199.29 199.93 1100.51 199 .52 1100.91 199.92 199.68 
Il u m us -- -- -- -- -- -- -- -- -- -- -- -- 1 
Nitrogen ____ __ __ __________ ____ I 
.
61 1 
.
08 1 
.47 \ 1.131 .60 \ .44 1 .57 
.07 
.53 1 1. 00 1 
.14 / .12 .18 .07 1 .07 .06 1 
-----'---
in Table II. The farm has been irrigated with water from Logan 
River, the composition of which is given in Table III. 
The amount of water applied has varied with the season 
and the crop, but probably an average of about one and a half 
acre-feet have "been applied each year. In several of the experi-
ments the exact amount of water used in each case is reported. 
The experiments under dry-farming were carried on at Nephi, 
Juab County, on clay loam soil that is well adapted to raising the 
Table II. Mqnthly and Annual Precipitation at Logan 
During the Years of the Experiments. 
Year IJan. IFeb. IMar.I Apr. IMayIJune IJuly IAug. 1 Sep.I Oct· INov·IDec. ITotal 
1911 -- __ 15.76 11.46 12.72 11.4811.771 .29 1 .12 1 .00 11.92 11.14 11.70 / .71.19.07 
1912 __ __ 1 .95 1 .93 12.02 12.25 12.22 \ .91 11.98 1.31 \ .5413.04 2.40 .35 \18.90 
1913 __ __ I .69 1 .92 13. 09 11.65 \1.25 2.09 11.98 1 .14 1.47 12.14 1.841 .56 17.82 
1914 ___ "_ 13.80 1.40 11. 73 2.32 .86 1 3.15 11.98 .08 \1.51 12.21 .00 1 .55 119.59 
1915 ____ 11.06 11.32 1 .59 11.94 13.28 11.12 1 .22 1 T 3.441 .05 1.371 .78 115.17 
191-6 __ __ 12.61 12.62 12.17 11.73 1 .91 1 .88 1 .08 1 .20 1 .10 13.78 .80 12.89 118 .77 
1917 ____ 1 .91 14.51 11.8812.84 14.21 1 .48 1 .481 .0011. 34 1 .07 1 .771 .65118.14 
1!f18 ____ 13.15 12:33 11.80 1 .80 11.82 1 .44 11.141 .36 11.22 12.561 .94 1 .35 116.91 
1919 -- -- I .02 11.8'8 1" .74 11.62 11.201 .00 1 .31 1 .40 12.88 14.431 .7311.49115.70 
Average 12.11 11.93 11.86 11.8511.95 1 1.041 .92 1 .28 11.60 12.16 11.171 .93117.79 
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small grains. The chemical composition of this soil is shown in 
Table IV. The precipitation at Nephi during the years o{ ' the 
experiment is shown in Table V. 
Table III. Chemical Composition of Water from Logan River ' 
at Different Dates. (From Utah Experiment 
Station Bulletin 115, 'P. 204.) 
Det ermination 
1 1901 
IJune 13 1 
Total Residue ___ ___ ____ ____ ___ ____ _ 
Non-Volatile ____ ____ __ ____ _______ __ _ 
Loss on ignition __________ _____ __ _ 
Silicia (SiO 2) -------- ---- --------- -
Lime ( Ca O ) _______ ___ _____________ _ 
Magnesium (MgO ) ________ ___ __ _ 
Phosphoric Acid ( P 2 0 5 ) -- - -- - I 
Sulphur ic Acid (S03) -- ------- - I 
Potash (K 0) ---- ------------------ I 2 . I 
Chlorine (Cl) --- ----- -------------- I 
Undet ermined __ ____________________ I 
Carbon Dioxide (C0
2
) __ _____ _ 
175 I 
I 
115 
60 
5 
32 
23 I 
4 I 
~.3 1 
9: I 
108 I 
Aug. 8 1 July 14 1 
205 I 368 
155 267 
50 101 
4 5 
29 34 
27 40 
T 
11 
2.1 
17 
110 
54 
1902 
Aug. 4 Aug. 9 
345 367 
248 234 
97 133 
9 
30 
45 
In all these experiments the manure was mixed, coming from 
horses and cattle fed largely on alfalfa hay. It accumulated in 
piles during the summer and was usually spread over the land in 
the fall before plowing. 
Table IV. Chemical Composition of Soil from the Nephi 
Experiment Farm. (From Utah Experiment 
Station Bulletin 122, p. 284.) 
1 Depth in Feet Determination 
1 1 3 1 4 9 
Insoluble Resid ue _________________ ___ 
I 
73 .12 62 .10 
I 
62.00 65.69 
Potash ,( K 20) ------------ ----- -- ------ - 1.31 .91 .67 .70 
Soda (Na20) -- --- ----------- ------- ----- I .14 .18 I .52 .68 
Lime (CaO) _________________ ___________ 
I 
4.27 11.05 
I 
12.34 11.83 
Magnesia (MgO) ___________ ________ _ 1.82 1.80 2.66 2.93 
Sulphuric Acid (SOIl )------------ I .13 .12 . 17 .07 . 
Oxide of Iron (Fe
2
0 3 ) -- -- - - --_._ -
\ 
3.92 3.61 
\ 
2.26 2.36 
Alumina (AI 20 3 ) - ----- - _._- - ------ - - 6.33 6.43 5. 05 3.36 
Phosphoric Acid (P 2 0 5 ) ---- - - .--- I .42 .47 .36 .26 
I 
Carbon Dioxide (C02 ) -- -- -- -- . ---
I 
2.16 9.10 10.74 10.09 
Volatile Matte r . _____ __ ___ ._ . ______ : ___ 5.31 4.35 2.79 2 .57 
Humus _______ _ ._____ ._. ___ ______ . _____ . __ ___ I 1.54 1.99 -1 .56 1.15 Nitrogen . ____ .. _._. ___ ______ ___ ________ ___ I .12 .10 .04 .05 
Total Phosphorus ___ __ ____ .. _________ I .19 .22 .18 .11 Total Potassium _________ ___ .. __ ._._. ___ I 2.32 1.75 1.48 1.30 
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. Table V. Monthly and Annual Precipitation at Nephi 
During the Years of the Experiment. 
Year IJan.IFeb. IMar. IApr. IMayIJuneIJulyIAUg. 1 Sep.IOct.INov.IDec.ITotal 
1915 .... 1.22 2.25 .98 1.6°13.21 1.04 .02 .21 1.30 .49 .90 :60 13.72 1916 .... 1.95 1.75 2.96 .28 .96 .00 1.14 .78 .50 2.54 .20 1.26 14.32 
1917 ... . .24 .90 .33 1.46 3.28 .21 .44 .29 .81 .07 1.06 .54 9.63 
1918 .. .. -1.95 .72 1.04 
.89 / .96 1.54 1.77 .06 1.16 .96 1.62 .82 13.49 
1919 .... .00 
.
67 1 .95 .75 .95 .00 .54 .75 2.39 1.47 .69 .40 9.56 
Average 11.07 11.26 11.251 .98 11.87 1 .56 1 .78 1 .42 11.2311.111 .89 1 .72 112.14 
EXPERIMENTS WITH SUGAR-BEETS 
At the Greenville farm the east field has not received manure 
since the farm was established in 1902, whereas the west field has 
been manured practically every year during this period. Table 
VI shows a comparison of the yield of sugar-beets produced on 12 
un manured plats in the east field and 4 manured plats in the 
west field. The soil is the same in both fields. The land was 
plowed, irrigated, and treated approximately the same in every 
respect on the average during the years of the experiment 
except the manuring. Each year of the experiment approxi-
mately 10 tons of manure to the acre were applied to the manured 
plats. Table VI shows an average yield of 6.94 tons of beets on 
the unnianured plats as compared with 19.75 tons on the manured 
plats or an increase of 12.81 tons to the acre as a result of the 
manure. It must be remembered, however, that this is not due 
entirely to the manure applied during the four years of the 
experiment since manuring had been practiced for many years 
previously and the unmanured plats had received no fertilizer 
~ince 1902.-
Table VI. Yield of Sugar-Beet Roots and Tops in Tons to the 
Acre on 12 Unmanured Plats and 4- Manured Plats With 
Increase Due to Manuring During Four Years. 
Year 
1916 ....... . 
1917 ....... . 
1918 ....... . 
1919 ... .... . 
Inc~ease in yield due Yield in t ons per a cr e 
to manure 
P er cent of 
Roots 
8.27 20.35 5.42 9.19 112.081146 :0 
6.96 20.95 6.07 7.88 13.99 201.0 
7.89 23.90 5 .93 11.18 16 .01 202 .9 
4.66 13.81 3.09 9.68 1 9.15 1196.3 
I 3.77 \ 69.55 1
60
.41 168.89 
1.81 29.81 53.42 172.67 
I 
5.25 1 88.53 157.09168.13 
6.591213.20 160.13 58.79 
Average .. I 6.94 119 .75 1 5.12 1 9.4 8112.811186.551 4.36 1100.27 157.7 6167 .12 
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An examination of the table reveals the fact that on manured 
land more roots are produced in proportion to tops than where no 
manure.is applied. The yield of tops must not, however; be given 
so much attention as the yield of roots, since it was during some 
years rather difficult to get the exact weight of tops when storms 
occurred during harvest. 
The effect of season is rather marked. For example, in 1919 
a poor yield was secured on all plats. This was due to an un-
favorable spring which made it impossible to get a good stand. 
Table VII. Yield of Sugar-Beet Roots and 'Tops on Plats 
Receiving No Manure, 10 Tons, and 30 Tons to the 
Acre Each Year for Four Years. 
Year 
1916 
1917 
1918 
1919 
Average 
Year 
1916 
1917 
1918 
]919 
Average 
Yield in Tons per Acre Per Cent of Roots 
Roots 1 Tops I With 1 With 
I 10 1 30 1 I 10 1 -ro- With 10 1 30 
No I Tons 1 Tons 1 No 1 Tons 1 Tons No I Tons 1 Tons 
Ma- I Ma- I Ma- 1 Ma- 1 Ma- 1 Ma- Ma- Ma- 1 Ma-
nure I nure 1 nure I nure I nure I nure nure nure I nure 
5. 76 1 9.25 1 11.881 4.37 1 4.11 1 4.88 1 56.86 1 69 .24 1 70.88 
8.96 18. 51 1 20 .70 j 6.36 9.49 12.74 58.49 66.11 1 61.88 
1 9.12 1 23 .59 1 27.22 1 6.06 1 6.48 1 12.37 60 .08 1 78.45 1 68 .75 
I _ 6. 06 1 20 .77 1 22 .16 1 4.09 1 7.97 1 10.99 1 59 .70 1 72 .26 1 66.85 
I 7.47 1 18.03 1 20.49 1 5.22 1 7.01 1 10 .25 1 58. 86 1 72 .001 66.66 
INCREASE IN YIELD OF BEETS DUE TO MANURE 
I 10 Tons Manure 30 "Tons-Manure 
1 Tons !Tons Beets per l Per Cent l Tons ITons Beets per lPer Cent 
1 Beets ITon of Manurel Increase l Beet s ITon of Manurel (n cr ease 
I 
3.49 1 .349 ! 60 .6 1 6.12 1 .204 1 106.2 
9.55 1 .955 I 106 .6 I 11.74 1 .391 1 131.0 
1 14. 47 1 1.447 ! 158.7 I 18.10 1 .!l03 I 198.5 
1 14.71 1 1.471 I 242.7 I 16 .10 1 .537 1 265 .7 
1 10. 56 1 1.056 1 142.2 I 13.0 1 1 .434 I 1.75.4 
Another experiment to determine relative · effect of different 
quantities of manure on the yield of sugar-beets was conducted 
on the Greenville farm from 1916 to 1919 inclusive. Plat 44-G 
had 30 tons of manure to the acre applied each year in the fall 
before plowing, plat 45-G had 10 tons applied in the same man-
ner, and plat 46-G was unmanured. Previous to the beginning 
of the experiment the land had been unmanured for at least 14 
years. Fifteen inches of irrigation water each season were 
applied to all plats. The results are shown in Table VII. 
Part of the material of Table VII is shown graphically in 
Fig. 1. An examination of this table and figure shows a rather 
striking effect of manure on the yield of beets. During the first 
year the manure had caused some increase, although not so 
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much as later. The increase in yield due to 10 tons is only 60 
per cent during the first year whereas it is 242 per cent at the 
end of the fourth year when more manure had accumulated in 
the soil. 
~ OTons Monurem'OTOnS Manure . 30Tons . Manure 
Z~r--------------------------~---
Q) 
:.... 
o 
o 
~ 20 r-------------------
a.. 
If) 
c: 
2 
~ 15 
If) 
+-
o 
o 
\.. IOf-----
~ 
o 
};? 
Q) 
>-5 
yeo 
Fig. 1.-The effect of annual manurings of 10 and 30 tons on the yield 
of sugar-beets for the first f~ur years. 
During the first year the 30-ton application gave a yield con-
siderably larger than the 10 tons, but after four years the dif-
ference was not so great between the two manurings. The dif-
ference between the unmanured and the manured plats was 
much greater than at first, however. 
As an average of the four years there was an increase in yield 
of more than one ton of beets for each ton of manure applied for 
the 10-ton application and nearly a half a t on of beets for each 
ton of manure in the 30-ton application. The smaller quantity 
of manure is seen to be much more effective for each ton than 
the larger application. 
In two rotation' systems on the Greenville farm in which 
sugar-beets were included, one received no manure, whereas in 
the other 15 tons of manure to the acre were applied in the fall 
before each beet crop. The rotation receiving no manure was as 
follows: Wheat, potatoes, potatoes, peas, sugar-beets, and sugar-
beets. The rotation in which manure was applied was as follows: 
The Value of Barnyard Manure on Utah Soils 9 
Oats with alfalfa, alfalfa, alfalfa, alfalfa, oats, sugar-beets, and 
sugar-beets. In this rotation the manure was applied before 
each crop of beets. This gives a combination of beets grown on 
land that has received but one manuring as well as on land that 
has been manured during two years. 
Table VIII. Yield of Sugar-Beets on Unmanu1"ed Land and on 
Land Receiving One and Two 15-Ton Applications 
of Manure. 
I 
I 
Manured the I Incr ease in Yield 
: Unmanul'ed Man~red th e Two F alls in Tons per Acre I PrevIOus Fall Previous For One 1 F'or 'l'wo 
I Plat No. IYield Plat N0.IYield ,PliiTN0.fYielCl Manuring lManurings 
Year 
] 913 1 55,56 I 5 .3 21 27-G 112 .25 1 26-G 111.05 1 6.93 1 5.73 
1914 1 54,55 .. 11 1. 15 1 21 116.141 27 /18.67 1 4.99 I 7.52 
1915 53 ,54 I G.79 1 22 14.82 1 21 18.49 1 8.03 I 11.70 
1 9 1 6 I 5 2-, 5 3 I 4 . 7 1 1 2 3 118 . 2 1 1 2 2 12 2 . 3 41 1 3 . 5 0. I 1 7 . 6 3 
1917 I 51,52 6. 52 1 24 119 .47 1 23 120 .44 1 12.95 1 13.92 
191 8 5 1,56 7. 881 -25(a ) 121.60 1 2 4 125.43 1 13.72 I' 17.55 
]91 9 I 55, 56 6.7 31 26(b ) 117.4 31 25(c ) 11 8.42 1 10.70 11.69 
Av' r g. I 7.01 ! 117.13 1 119.26 1 10 .12 I 12.25 
--~------------~----~-------~--------~--------~--------~----------~-----------(a) Manured once 6 years before , ,(b ) Manured 6 and 7 years before 
also, (c) Manured once 7 years before . 
The results of this work are shown in Table VIII and Figure 
2. The increase in yield due to the manure is shown graphically 
in Figure 2. The table and figure show distinctly the value of 
~ r-~----------------------------------------------------~ ~ r---------------------------------~--------------~ Q 
+-
- ~--~~~~~~~~----~~~Ull~~ 
(/) 
6 ~-----------------------­
o 
~ ~------------------------
'-i--
o ~--------------------~ 
Fig. 2.-The increase in yield of beets due to manure added to the first 
of two years' sugar-beet crops compared with the crop follow-
ing which had r eceived a second manuring. 
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manure even when the beets are raised in a rotation with alfalfa. 
The alfalfa alone was not sufficient to keep the land producing at 
its highest. Some farmers have an idea that if they can only 
rotate with alfalfa it is not necessary to use manure. The folly 
of this point of view is brqught out by this experiment. 
Table IX. Yield of Sugar-Beets on Land Receiving 
Various Quantities of Manure. 
IYield Tons per Acre Increase Due to I Increase in Tons o! Manure Manure Beets for Each Ton Added 
Roots I Tops Roots Tops of Manure 
~·Tone .. .... 
I 
6.27 
I 
4.51 "I 
5 Tons .. 16 .01 7.74 9.74 3.23 
I 
1.948 
10 Tons .. 18 .03 I 7.01 11. 76 2 .50 1.176 
15 Tons .. 
I 
19.22 l 9.31 12.95 4.80 1 .863 i, 0 Tons .. 20.49 10.25 14.22 5.74 I .474 
4.0 Tons .. I 22 .13 I 14.94 15 .86 10.4 3 I .397 
In order to test the effect of" a considerable variation in the 
rate of applicataion of manure on the yield of sugar-beets an 
experiment was conducted with no manure, 5 tons, 10 tons, 30 
tons, and 40 tons "per acre annually. The land had received these 
quantities several years before the beets were planted. The 
results, which are shown in Table IX and Figure 3 represent the 
average yields for the years 1918 and 1919 for the 5-ton, the 
o .5 
Tons ;" Tons 
10 
"Tons " 
I~ . 
Tona 
3~ 
Tons 
Fig. 3.-The influence of different quantities of manure upon the 
yield of root~ !,nd tops of sugar-beets. 
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15-ton and the 40-ton applicataions and the four years, 1916 to 
1919, for the other applications. 
The table shows an increase in yield of beets with an in-
crease in manure application up to 40 tons annually. The in-
crease per ton of manure is greater with the lower application 
and gradually decreases as the quantity of manure increases. 
With a 5-ton annual application each ton of manure increased the 
production of beets by nearly two tons. 
EXPERIMENTS WITH POTATOES 
In order to determine the value of manure on ' the yield 01 
potatoes a comparison was made between twenty plats of 
potatoes produced on land receiving about 10 tons of manure to 
the acre each fall with two plats that have . not received manure 
for at least ten years before the experiment began. The un-
manured plats were in the following rotation: wheat, potatoes. 
potatoes, peas, beets, and beets. The manured plats alternated 
beets with potatoes one year each. The results ' are shown in 
Table. X. 
Table X. Yield of Potatoes on Land Unmanured and Manured 
at the Rate of About 10 Tons to the Acre Each Year. 
Year Yield of Potatoes in Bushels per Acre I Increase in Yield-
Unmanured Manured Due to the Manure 
1912 163.4 468.3 304.9 
1913 179.0 327.7 148.7 
1914 117 .9 227.4 109.5 
1916 109 .2 218 .7 109.5 
1917 162 .8 ~48.8 
1918 145.8 152.5 6.7 
1919 177 .. 9 240.8 62.9 
Average ...... 15~LS 254 .8 104 .0 
An examination of Table X shows a marked increas~ in yield 
clue to manure during the early years of the experiment with 
less difference later. It seems very likely that the reason the 
yields on the manured and unmanured plats during 1917 and 
1918 were about the same was that these years were 'not favor-
able to the growth of potatoes and that factors other than soil 
fertility interfered with the experiment. 
The alternate raising of potatoes and beets did not give the 
land sufficient time between potato crops to control diseases, 
whereas the longer rotation on the unmanured plats was more 
fa vorable in this respect. The increase in · disease in the soil 
doubtless accounts largely for the rapid decrease in the yield on 
the manured plats. 
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An experiment to determine the effect of various quantities 
of manure on the yield of potatoes was conducted during three 
years. The manured plats received the quantities specified in 
Table XI annually. The irrigation consisted of 2112 inches of 
water applied each week during the irrigating season. The same 
results are expressed graphically in Figure 4. 
Table XI. Yield of Potatoes on Land Receiving Various 
Quantities of Manure. 
Y· ld · B h 1 Ie In u s e s 
per Acre I ncr ease due to Manure 
Manure 1 1 1 
,Ip er c ent l 
Bushels for 
1910 1 1911 ! 1915 1Av8r a ge Bushels Each Ton of 
I I 1 'I 1 Manure 
Non e .. ... . __ \140.9 1124.7 1 94.0 119 .9 I ------- . 1 --- ---- - 1 --- ---- -5 Tons ____ 224.0 \ 118 .8 114 0.5 1 8 4.4 64.5 1 53 .8 I 12.9 J 5 Tons ____ 26 1. 7 218. 3120 6.4 22 8.8 
I 
108. 9 I 90.8 I 
7.3 
40 'Tons. ___ 132 8.51245. 512 98.7 290. 8 171.0 I 14 2.6 4.3 
An examination of this table and figure shows that the yield 
was directly proportional to the amount of manure applied, but 
that the increase for each t on of manure applied decreased as 
. be quantity applied increased. Where the manuring was 5 tons 
t \ ~' .e acre each ton increased the yield of potatoes 12.9 bushels 
t< t C t'. !1:" -:~ . whereas 40 tons to the acre only gave an increase of 
'.1. ~: b J ~, l ::;1s Ln each ton of manure . 
.--.. 
::> 
-D 
11) 
~ 
cu 
-.Q 
:l 
+-
~ 
0 
-0 
-Q) 
>-
~ ~~~O~~~~~5~~~===t=5~~~==4==O~==4 
o Tons 'Tons Tons Tons ~~----~------~------~------~ 
Fig. 4.-The influen ce of diffe r ent quantities of m anu re upon t h e 
yield of potato tuber s a nd vines. 
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EXPERIME NT \VITH \VHEAT 
The value of manure for wheat was tested in an experiment 
which included plats receiving no manure and three different 
Table XII. Yield of Wheat and St-raw on Plats R eceiving Di f-
f erent Q'uantities of Manure During Three Y ears 
Ma nure 
Added 
None ___ _ 
5 Tons 
1 5 T ons 
4 0 T ons 
Yie ld of Grain i n 
Bush els per Acre 
Yield of Straw in 
Pounds p e r Acre 
l n croase in Yie ld Due 
to Manure 
to '1j F or Each 
~ g T on cf 
g' g, Manu re 
1 1 1 I 1 . li e ~ ~ ~ ~ ~ en (J). I 
1 9 1 2 I 1 9 1 3 11 9 14 1 A v' r: \1 912 ~ 1 9 1 3 1 9 14 ! A v' g ~. ~ P !l" (J). 
1 1 1 I 1 I 1 3 ~ p' ~ . 
1 42 .0 1 40.6 1 31.6 1 38 .1 16486 144 5 4 13637 ;4 8 59 1 -- ---- 1-------- 1 -------- 1--------
1 64.0 1 42 _6 1 37.8 1 48. 1 !7 1 78 14875 15336 15796 11 o.0 1 937 1 2. 00 1 1 8 7 
1 69 .0 \ 5 4 -0 1 42 ·~ 1 55.1 ' 8006 5705 1C219 6643 17. 0 11 78 4 1 1.1 3 1 119 
1 62.0 57. 1 1 35_1 1 51.4 15624 16786 17405 16605 11 3 . 3 1174 6 1 .33 1 4 4 
quantities applied annually . The experiment extended over three 
years. In each case 2V2 inches of irrigation water were applied 
each week during t he irrigation season. New Zealand was the 
variety used. The results are given in Table XII and Figure 5 . 
• 
~ t-&c9-~ 
' 'Q) 1-i'i9--~ 
>:: 
~ ~ o 
T0176 
Gral/J 
.5 
rona 
~ straw. 
15 
Tons 
4() 
Tons ~ ~~----------~------------~----------~----------~ 
Fig _ 5.-Effect of m anure on the y ield of wh eat-
. grain and straw. . 
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. An examination of the table and figure shows an increase in 
yield of grain with an increase in manure with 5 and 15 tons, 
but when as much as 40 tons were applied annually the straw 
grew so rank that it lodged and the yield did not increase as 
much as for less manure. An increase of two bushels of wheat 
for each ton of manure was secured where 5 tons to the acre 
were applied annually. 
EXPERIMENTS WITH OATS 
An experiment similar to that reported for wheat was ' con-
ducted for oats on the same plats with the same treatments 
Table XIII. Yield of Oats and Straw on Plats Receiving Differ-
ent Quantities of Manure During Two Years 
Yield of Grain Inl Yield of Straw Increase in Yield Due to 
Bushels per Acre · in Ibs. per Acre 
Manure 
Manure I For Each TOll Added I I I 1 I BushelslPounds of Manure 
1916 11917 IAv'g· 11916 11917 IAv'g. 
I I I I I 
. -i,'onB ---- 1101.3 1 56.0 178.65 12569 12056 /2312 1 
5 Tons 90.6 1 83.2 186.90 4743 16668 5705 
] 5 Tons \103.8 ! 89.8 196.80 15956 17404 16680 
40 Tons 1114.5 1 71.6 193.05 9513 19038 19275 1 
Grain I Straw 
I 
-8:25 / 
18.1'5 1 
14. 40 1 
HHI 
6963 1 
Bu. I Lbs. 
Grain Straw 
-- ----1 
1.6?1 
1.21 1 
.
36 1 
679 
291 
174 
during later years. These results which are reported in Table 
XIII and Figure 6 are not unlike those for wheat except that the 
returns for each ton of manure were even less than for wheat. 
II Gram 
o 
Tons 
5 
Tons 
~ Straw ; 
15 
Tons 
40 
Tons 
Fig. 6.-Effect of manure on yield of oats-grain and straw. 
The Value of Barnyard Manure on Utah Soils 15 
RESULTS WITH CORN. 
An experiment on the value of manure for corn -was conducted 
during the nine years from 1911 to 1919 inclusive and embraced 
36 plats, or twelve for each manuring treatment. The same 
irrigation treatments were given for each manuring. Of the 
twelve plats in each manuring treatment, two received no irriga-
tion and two received each of the following quantities of irriga-
tion water during the season: uve, ten, twenty, thirty, and forty 
inches. This made a very complete set of treatments. Twelve 
}Jlats received no manure, twelve were given 5 tons, and twelve 
Table XIV. Yield of Corn and Stover with No Manure, 5 Tons, 
and 15 Tons annually to t he Acre During 9 Years . A v-
erage af 12 Plats in Each Case . 
Bushels of 
Bushels per Acre Grain Incr ease 
Bushels pe r Acre Increase Due pe r Acre for 
to Manure Each Ton of Year Manure 
No I 5 Tons 115 Tons For 5 Tons lF or 1 5Tons With I Wlt h 
Manure l Manure l Manure Man ure I Ma n u r e ;) Ton s 115 Tom. 
1911 __ I 64.3 I 72.1 1 86.7 
I 
7.8 I' 22.4 1. 56 1 1.49 1912 I 60.2 86.9 95.4 26 .7 35 .2 5.34 2.35 --
;.913 
-- I 71.4 I 103.5 115.0 32.1 43 .6 6.421 2.91 
J 914 
-- I 61.5 83 .1 - 91.1 21.6 ' 29.6 4. 32 1 1.97 
1915 
-- I 50.0 75.8 73.4 25.8 23.4 5.16 1.56 
1916 
-- I· 59.8 82.9 83.5 23.1 23.7 4. 62 1 1.58 1917 
-- I 78 .7 94 .3 99.1 15.6 20.4 3.12 1.36 
1918 
-- I 81.3 102 .3 108.2 I 
21.0 26.9 4.20 \ 1.79 
1919 
-- I 60.2 I 59.0 I 52.3 -1.2 -7.9 -.24 -.53 
.i.'1.,{'g. -- I 65.3 I 84.4 89.4 19 .2 I 24.1 I 3. 83 1 1.61 
YIELD OF STOVER 
Year 
L 11 -- I 
1912 -- I 
1913 __ 
1914 -- I 
.i 915 -- 1 
1916 -- I 
1917 -- ,I 
1918 __ 
919 __ 
Pounds per acre 
No ! 5 Tons 115 Tons 
Manurt... _._anure IManure 
395~ 1 
4614 1 
4854 1 
7974
1 
4322 1 
5361 1 
7390 1 
6139 1 
4397
1 
4766
1 
7467 
8832 
109541 
667° 1 7443 
9764 
7503 1 
4862 1. 
6128 
9687 
10538 
11332 
7918 
7974 
10266 
9404 
4667 
Pounds per Acre 
Increase Due to 
Manure 
Pounds Incr ea sd 
in St over pe r 
._cre for B ach 
Ton of 1V.I~an ure 
F or 5 T ons jF'or 15 Tons Wit h I With 
Manure I Manure 5 Tons il:> Ton s 
808 I 2170 162 1 145 
2853 I 5073 571 1 338 
3978 1 5684 796 379 
2980 3358 596 224 
2348 3596 470 \ 240 
2082 2613 416 174 
2374 2876 475 1 192 
1364 3265 II 273 218 
465 I 270 93 18 
AV'g. -- I 54451 75851 865 7 1 2139 3212 
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received 15 tons to the acre each year. The results of this ex-
per iment are shown in Table XIV and Figures 7 and 8. 
\I) 
c: 
~ 
S 
~ 
III 
) 
o 
"ti 
'+-
o 
D 
Q) 
>-
M o nu,..-e mm.5 Tons Monu,..-e 
Fig. 7.- Effect of manure upon the yield of ear corn when 
irrigated with different quantities of irr igation water. 
~ o Ton!; Man ure ~ .5 Tons M anure III 1.5 Tons Manure 
Fig . lL-hl trect or mallure u pon the yield of corn st over when irrigated 
with different quantities of irrigation water. 
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An examination of Table XIV shows an average increased 
yield of corn of 19.2 bushels for 5 tons manure and 24.1 bushels 
for 15 tons manure or 3.83 and 1.61 bushels of grain respectively 
for each ton of manure. This is the average of 9 years' results. 
During one year there was an increase of 6.42 bushels for each 
ton of manure applied. There was also a corresponding increase 
in the yield of stover. Figures 7 and 8 show in a graphical way 
the increase in yield of grain and ~tover with each quantity of 
irrigation water applied from 5 to 40 inches. 
RESULTS UNDER DRY-FARMING 
- There has been a popular idea through the country that 
manure was of no value on the dry-farm. In fact it is thought 
Table XV. Yield of Turkey Red Wheat as Affected by Manure 
Under Dry-Far ming During Fiv e Years 
Average In-
l -lat Tons of Manure Bushels of Grain pe r Acr p. crease in 
Num- Applied Bushels per 
bers per Acre Acre Due to 
1!:J15 11916 11917 11918 11919 IA'vg. Manure 
6 plats l:r;.Jo Manure_ ____ ___ __ 11O.lJ 15.0 27.9 14.7 21.1 17.9 1 ..... . 
12,28 2.5 every 4 years 1 10.9 15.1 26.8 16.5 22.5 18.4 1 .5 
13,29 -5.0 every 4 years 11.8 18.2 29.1 16.3 23.3 19.7 1 1.8 
14,30 10.0 every 4 years 13.5 18.1 30.5 15.2 25.0 20.5 2.6 
16,32 1.0 each alto year 10.6 14.9 27.5 16.3 20.8 18.0 1 .1 
17,33 2.5 each alto year 9.8 15.2 27.0 14.8 22.3 17.8 1 .1 
18,34 5.0 each alt. year 11.7 15.1 -30.0 16.2 25.0 19.6 1 1.7 
-.9,35 10.0 each alt. year 13.4 ! 17.8 30.3 18.4 26.2 21.2 1 3.3 
21,37 2.5 1st year only 30.1 17.2 23.3 19.4 1 1.5 
22,38 5.0 1st year only 12.7 17.1 20.3 1 2.4 11.
9
1
15
.
5 
32.4 / 15.3 23.9 
23,39 110.0 1st year only '13.1 17.2 28.8 16.4 1 23.0 19.7 1.8 
24,40 15.0 1st year only 13.6 21.9 31.0 16.8 22.5 21.2 3.3 
25,41 120.0 1st year only j 13.7 / 20.0 / 2 ~.8 / 16.0 124.0 / 20.7 1 2.8 
STRAW 
Pounds of Straw per Acre Plat Tons of Manure Num- Applied. 
bers per Acre 
-;:-::::::-:---:--':-::-=-----::-::---____ --!-_I 9-=--1..,.-:5~1 __:_::1916 1 191 7 1191 8 11919 1 A 'vg 
6 Plats lNo Manure __________ ) 647 !1058 11803 1 490 11660 \1132 1 
12,28 I 2.5 every 4 years l 540 1 955 11760 1 53 '511580 1074 1 
13,29 I 5.0 every 4 years l 660 11125 12150 1 585 11900 11284 1 
14,30 110.0 every 4 years I 760 11050 121 7 0 515 11950 11289 1 
16,32 I _ 1.0 each alto year i 590 1 925 11810 1 535 11690 11110 1 
17,33 1 2.5 each alt. year ! 550 1 925 11825 1 462 11700 1092 1 
18,34 1 5.0 each alt. year/ 625 11045 /2055 / 525 /2020 112541 
19,35 10.0 each alt. year 695 ,1140 2230 605 1990 11332 
21,37 1 2.5 1st year only l 635 1 940 11960 1 570 11730 11167 1 
22,38 1 5 .0 1st year only l 755 1 990 12245 1 530 11920 11288 ) 
23,39 110.0 1st year only l 560 ! 975 12050 1 520 11860 11193 ) 
24,40 115.0 1st year OnlY/ 720 11825 12260 1 535 11 850 114 38 1 
25,41 120.0 1st year only 705 11255 12160 1 540 11750 11282 1 
Ave r a ge In-
crease in 
Pounds per 
Acre Due to 
Manure 
- 58 
152 
157 
-22 
40 
122 
200 
35 
156 
61 
306-
150 
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by many to be actually injurious by making crops burn when 
moisture is short. As a result much manure on dry-farms that 
could very easily be spread over the land is allowed to go unused. 
~ 0 Tons Manure em 10 Tons Manure _ 20 Tons Manure 
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Fig. 9.-Residual effect of manure on wheat under dry-farm 
conditions. 
In order to secure more definite knowledge on this point, ex-
periments on the use of manure under dry-farming were begun 
in 1915. Five years' results are now available. The experiment 
calls for the following treatments: (1) 2112 tons to the acre once 
every four years, (2) 5 tons once every f.our years, (3) 10 tons 
once every four years, (4) 1 ton each alternate year, (5) 2112 
tons each alternate year, (6) 5 tons each alternate year; (7) 10 
tons each alternate year, (8) 2112 .tons first year only, (9) 5 tons 
first year only, (10) 10 tons first year only, (11) 15 tons first 
year only and (12) 20 tons first year only. Each of these treat-
ments is given in duplicate. This gives the complete series 
cropped and also fallow each year. The results of this work are 
given in Table XV. 
An examination of Table XV shows that while the increased 
yield of wheat was not great as a result of the use of manure, 
still there was a distinct increase. There was an increase of 3.3 
bushels to the acre when 10 tons each alternate year were ap-
plied. The same average increase during 5 years was noted 
where 15 tons of manure were applied only at the beginning. It 
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seems evident that under dry-farming the returns for manure 
will not be so immediate as under irrigation; the returns may 
come in during later years. This is brought out graphically in 
Figure 9. 
CARE OF FARM MANURE 
Experience has demonstrated that the best way to handle 
farm manure is to spread it on the land when ' fresh. This pre-
vents any serious loss from either leaching or fermentation. 
Care should be taken to have all liquid absorbed instead of al-
lowing it to go to waste since it is pound for pound equal to the -
solid manure in plant food value. Many farmers haul manure to 
the field and leave it standing for months in small piles. This is 
not a good practice, since its loose condition allows destructive 
fermentation t o go on readily. Moreover the leaching of the 
piles causes an irregular distribution of pl~nt food over the field. 
During parts of the year there is no vacant land on which 
manur e can be spread, hence it must be stored or piled. This can 
be done in special manure pits, under sheds, or in the open yard. 
Expensive pits probably do not pay on the average farm, but 
simple devices t o assist in handling manure are without doubt a · 
good thing. . 
It has already been stated that by proper . piling the loss due 
to leaching and fermentat ion can be practically overcome. Where 
an open yard is used the neatest and most sanitary kind of pile, 
Fig . lO.-Poor way of piling manu r e. Drippings from t h e eaves w ill 
leach ou t valuable salts, and the loose condition of the pile 
fav ors loss of nitrogen by fermentation. 
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Fig. ll.- A fairly well built manure pile. 
as well as the one allowing the least loss, is a square pile with 
vertical sides and with edges slightly higher than the · middle. 
The manure that is produced each day should be on the pile by 
1 ight . The two things that must be kept constantly in mind are 
to keep the pile compact and moist. Tramping and the addition 
of water may be necessary to maintain these conditions. A little 
attention in this way to the manure pile will yield handsome 
returns for all time spent . 
. The manure spreader is a great time saver and it makes pos-
sible a more even distribution than can be made by hand. 
RESIDUAL EFFECTS OF MA URE 
In order to test the 
value of manure during 
the several years after it 
is applied various treat-
me:nts were examined. 
The first to be considered 
is the data given in Fig-
ure 9 t aken from the dry 
farm experiment de s-
cribed above. The 10 
and 20 tons to the acre 
Fig. 12.-The sleigh provid es a con- of manure were applied 
venient means of putting the manure di- to the 1915 crop and no 
rectly on the land ill winter. 
manure was applied dur-
jng succeeding years. The chart shows that the effect of the 
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manure is distinct after five years. The second year it is 
even more beneficial than the first. It will be remembered in 
this connection that on account of the low m·oisture content of the 
soil, manure decays slowly in dry farm soils. 
SUMMARY 
1. This bulletin reports results of experiments on the value 
of farm manure in increasing the yield of various crops on irri-
gated and dry-farm soils. 
2. The idea sometimes expressed that Utah soils are so fer-
tile that they do not need manure, is certainly not borne out by 
these experiments. 
3. Manure applied to sugar-beets at the rate of ten tons to 
the acre gave an increase in yield of about one ton of beets for 
each ton of manure. Five tons to the acre gave nearly two tons 
of beets for each ton of manure, but where as much as forty tons 
to the acre were applied the increase was only about .4 of a ton 
of beets for each ton of manure. . 
4. Where potatoes were manured at the rate of 5 tons to the 
acre the yield was increased by nearly 13 bushels for each ton of 
manure, but where 40 tons were applied the increase was only 
4.3 bushels for each ton. 
5~ Manure applied to wheat gave an increased yield of 2 
bushels for each ton of manure where 5 tons were applied, 1.13 
bushels where 15 tons were applied and only .33 bushels for each 
ton of manure where 40 tons were applied. 
6. Manure applied to oats gave an increase of 1.65, 1.21, and 
.36 bushels of grain respectively for each ton of manure when 5, 
15, and 40 tons of manure to the acre were applied. 
7. The average of nine years of manure applied to corn gave 
an increase of 3.83 bushels of grain and 428 pounds of stover, and 
1.61 bushels of grain and 214 pounds of stover respectively for 
each ton of manure when 5 and 15 tons were applied to the lan j 
each year~ 
8. The use of farm manure under dry-farming conditions 
does not seem to be so immediately profitable as under irrigation, 
the residual effect of manure under dry-farming is very marked. 
9. The use of manure on expensive crops such as sugar-beets 
Hnd potatoes gave a higher return for each ton of manure thali 
when it was applied to wheat and oats. 
10. These experiments bring out clearly the fact that 
manure is much more valuable on Utah soils than it is usually 
thought to be. 
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